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C A S E
R E P O R T
Introduction
Pentalogy of Cantrell (PC) was first reported in 1958
[1]. The hallmarks of this syndrome are omphalo-
cele and ectopia cordis. Although the pathogenesis
of PC is still uncertain, some reports have indicated
its association with chromosomal abnormalities or
an X-linked mendelian mutation [2,3]. In general,
the prognosis of PC is poor and the outcome de-
pends on the cardiac malformation [4]. Few reports
have proved color Doppler ultrasonography useful
in confirming the diagnosis of PC and enhancing
visualization of associated fetal anomalies [5,6]. To
our best knowledge, no quantitative Doppler flow
waveforms analysis of PC was reported before.
Herein we presented a case of PC with abnormal
venous Doppler waveforms might aid in explain
adverse fetal outcomes.
Case Report
A 31-year-old woman, gravida 1, para 0, was referred
to our hospital because fetal abdominal defects were
identified at 20 weeks of gestation. No specific sys-
temic disease of the patient was diagnosed and
the course of pregnancy had been uncomplicated.
Her family history was non-contributory. Level II 2D
color ultrasound with 3D depiction was performed
(GE Voluson 730 ultrasound system).
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The fetal biparietal diameter, head circumfer-
ence, abdominal circumference and femur length
were measures as 4.83 cm, 17.29 cm, 15.28 cm and
2.82 cm, respectively. The sonographic estimated
fetal body weight was 360 g. The amniotic fluid
index was 9.4 cm. The fetal heart was pulsating out
sided the chest wall (Fig. 1). However, no obvious
intracardiac anomalies were identified.
An omphalocele measuring 4.14 ˜ 3.68 cm was
identified which contained the main part of the
liver, partial stomach, intestines and apex of the
heart. Other sonographic findings included (1) de-
fects of the lower sternum and (2) a single umbili-
cal artery. No abnormal flow of umbilical artery and
middle cerebral artery was identified from color
Doppler ultrasound, but pulsatile umbilical venous
flow (Fig. 2A) and portal venous flow were noticed
(Fig. 2B). Furthermore, we also identified reversed
A-waves of ductus venosus (DV) (Fig. 3). Meanwhile,
magnetic resonance imaging (MRI) revealed pleu-
ral effusion, hydrops fetalis, and increased nuchal
translucency (Fig. 4).
After extensive counseling, the parents opted
for medical termination of pregnancy with cervical
Foley catheter traction and Cytotec® tablets. A male
fetus weighing 360 g was delivered after vaginal
induction 36 hours later. The Apgar score was 0
after birth and 0 at 1 minute and 5 minutes, respec-
tively. The postmortem picture showed the same
finding as our previous study (Fig. 5). The chromo-
somal analysis of cord blood disclosed 46,XY. The
parents decided not to perform an autopsy.
Discussion
The etiology of PC is uncertain, but is thought to be
secondary to mesodermal defects [7]. Some authors
suggest the pathogenesis of ectopia is most com-
monly ascribed to failure of fusion of the lateral body
folds in the thoracic region or a manifestation of
H
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Fig. 1. Two-dimensional ultrasound demonstrates ectopia cordis
and omphalocele. H = heart, S = stomach.
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Fig. 2. Abnormal Doppler flow of umbilical vein and portal
vein. (A) The umbilical vein near the placenta showed abnor-
mal pulsatile waveform. (B) The intrahepatic portal vein in
omphalocele showed abnormal pulsatile waveform. 
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amniotic band syndrome. Ravitch suggests that PC
results from aplasia of both the transverse septum
that forms the anterior diaphragm and associated
pericardium between 14 and 18 days of embry-
onic life [8]. The full pentalogy includes (1) midline
supraumbilical abdominal defect, (2) defect of the
lower sternum, (3) deficiency of the diaphragma-
tic pericardium, (4) deficiency of the anterior dia-
phragm, and (5) congenital cardiac anomalies.
The PC could cause significant fetal and perinatal
death, although a full pentalogy probably is a rare
occurrence. A previous study found a survival rate
of 20% in patients with an incomplete of PC [9]
including patients without intracardiac defects and
mild variants of PC. Depending on its location,
ectopia cordis has been classified into five cate-
gories: cervical, thoracocervical, thoracic, thoraco-
abdominal and abdominal types. The cardiac defect
may be difficult to demonstrate due to distortion
of cardiac structure. The case presented here was 
a thoracic type and a protrusion of part of the
heart through the defect was identified. The out-
come depends on the cardiac malformation and
the degree of completeness of the PC. In our case,
increased nuchal translucency was identified on MRI
which was not noticed on ultrasound. Increased
fetal nuchal translucency (NT) in the first trimester
is not only associated with chromosomal aberra-
tions such as Down syndrome but is also predictive
for fetal malformations such as cardiac anomalies
or an omphalocele. Conversely, an omphalocele
can be associated with other structural or chromo-
somal abnormalities [10]. Two reports have indi-
cated that PC is facultatively also associated with
an increased NT at the end of the first trimester and
should be considered in the differential diagnosis as
a cause of increased NT [10,11]. We might assume
that increased NT associated with omphalocele
could imply PC. From our presentation, even in an
absence of intracardiac defects, previous literature
Ductus venosus
Fig. 3. Two-dimensional sonogram revealed reversed A-wave
of ductus venosus (yellow arrows).
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Fig. 4. MR image demonstrates abdominal wall and lower
sternal defects, ectopia cordis (red arrow 1), and omphalocele
which contains most of the liver and partial intestines (red
arrow 2).
Fig. 5. Gross appearance of the fetus, showing ectopia cordis
and omphalocele.
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suggested that a pericardial effusion in a fetus with
an omphalocele may be an indicator of a co-existing
anterior diaphragmatic pericardial defect, and it
should prompt a detailed search for other features
of PC or its variants [12]. They also suggested
omphalocele complicated by pericardial effusion
and diaphragmatic defect might be specific to the
PC and its variants.
In this case, we noticed pulsatile umbilical and
portal venous flows which probably indicated me-
chanical compression over the liver tissue within
the omphalocele. Previous study has revealed that
the umbilical venous pressure is not the equivalent
of central venous pressure but reflects both left
and right heart function and placental resistance
[13]. Furthermore, because the umbilical venous
return is shared between the portal vein and the
ductus venosus (DV), umbilical venous pressure may
be influenced by the resistance within both the
hepatic circulation and the inferior vena cava and
by the tone of the sphincter of the DV. In another
study, umbilical venous pulsations are considered
the ultimate reflection of increased central venous
pressure observed in the late stage of fetal com-
promise and therefore also showed a significant
relationship with fetal academia [14].
However, umbilical venous pulsations may have
several causes, including oligohydramnios, alterna-
tions in placental afterload, changes in DV diame-
ter, and fetal breathing patterns [14]. In our case
presented here, alternation in placental afterload
and changes in DV diameter with increased shunt-
ing were the most possible mechanism.
This phenomenon might correlate with abnor-
malities of A-waves of ductus venosus for DV con-
necting the intrahepatic portion of the umbilical
vein. An increased DV shunting leads to virtually
no perfusion of the right lobe of the fetal liver with
oxygenated umbilical venous blood. We also sup-
pose the external compression of the fetal heart
could cause reversed A-waves which means in-
creased intra-atrial pressure of right heart. Abnor-
mal venous Doppler findings have been suggested
as a surrogate marker for fetal acidemia and growth
restriction [15].
Previous literature studied the portal vein pul-
satility in fetuses undergoing blood transfusion
because of fetal anemia related to red blood cell
alloimmunization [16]. In most of the normal fetuses
(85%), the portal vein had continuous non-pulsatile
blood flow. In 43% of the anemic fetuses in this
series, the portal vein displayed pulsatile biphasic
patterns. The abnormal flow pattern was assumed
to be caused by portal hypertension. We assume
the increasing work loading due to portal hyper-
tension might result in cardiac decompensation,
especially in the right side of the heart. Heart fail-
ure is probably the main cause of intra-uterine fetal
death with PC.
In summary, PC is very rare and the etiology is
still uncertain. Some fetuses could survive afterbirth
but major operations are inevitable. In the case
presented here, we evaluate the fetal flow indices
of PC. The observed characteristics of venous flow
in the DV, umbilical vein and portal vein would
provide us with important information as well as a
better understanding of the pathophysiology of
complicated pregnancies.
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